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iC &. End footnote 


Therefore, we went to Je BP. Girard, who was reputed to have produced 
“abnormal® effects on metals and wished to ccnduct experiments in the 
presence of scientists. The purpese cf this repert is to describe 
scone of the tests which we conducted with him over a period of almost 


two years. 


Several veeks after cur tests were begun, d. P. Girard informed 


us that he practiced prestidigitaticn. Some time later, two or three 
sources simultaneously alsv informed us that he had been written up 
in the "Magician*’s Yearkock." At first he werked in a somewhat 

bhacure and roundabout fashion, resembling the style of an 
jllusicnist. In spite of this, after this iritial period, J. P. 
Giracd produced interesting effects. Various scientific personalities 
attended some of these denerstraticns. We gradually got J. P. Girard 
te simplify his Ssiawioy ane follow stricter precedures. But on our 
recordings we observed some movements which-indicated muscular 


action. \ 


Dhis mixture of striking effects and questionable elements ied 
us to make a rather lengthy critical study. We think it would be 


interesting to outline the main steps here. 
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Dac : 


in order to avail curselves of varied cpinions, sinca August) 
1976 we have written doun all of our observations, reflections, and 
doubts in a provisional repert which was sukseqtently distributed to 


nany scientists: In this report, we mentioned what we knev about J. 


P. Girard as a prestidigitator and scme of our doubts concerning the 


‘rrops" which he could have used mere cr less ccnsciously during the 
tests. This report was supplemented with the presentation of 
documents {test pieces, microphotograrhs, diagrams, "video" 
recerdings), with sampling cf the reliable te Se others which 
were not as reliable, since it would have keen to present too 
optimistic a selection. We also showed varicus films of external 
origin, thus of unegual significance, in these presentations in order 
to enkarge on the informaticn on certain parts. French and foreign 
ililusicnists attended scme cf the presentaticnse; they helped us to 
refine our opinion in certain areas. One of them discovered an 
indication of trickery’in a film which Jd. PB. Girard got for us 
without telling us that it was faked. The opinicns gathered during 
all of these discussions helped us iakeehe ecitical study of our 
documents and various verifications which we have made since that 
tine. J. P» Girard agreed to scme counter—tests, at least one of 


which is very interesting?. 


° 
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Fectnote: fest No. 4 of Takhle II. End footnote 


AlL of this took some time, which explains the long delay between our 
initial tests and the appearance of this article. But we feel that 
this critical study has gone far enough, if not too far, and that the 


time has come to publish our most characteristic experiments. 


Thus, the selection which we are preserting is the result of a 
lengthy screening process. In only twenty out of the 150 test pieces 
which J. BP. Girard deformed or transfcrmed in front of us or our 
céllabcraters could we positively confirm the “abnormal” nature of 

“the effects observed. In this report we will describe eight of these 
casesj the most characteristic. But it rust be pointed ant that the 
kajority of the tests which were eliminated were definitely valid, 
for we used too strict a screening process to eliminate the 


“ . 
dencnstrations which did net follow a predefined operating procedure. 


Cther tests with extenscmetric gauges will ke published later. 


Thus, our concern for strictness eliminates rather ramarkable 


chservations concerning deformations at a distance, deformations of 
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chjects or test pieces in the hands of the chservers themselves who 
were &bove any suspicicr, er those held on either side by J. P. 


Girard and an observer. 


The tests which will be described vere conducted under our own 
responsibility with the authorization of Pechiney-Ugine-Kuhlmann. We 
would like to thank those of our collaborators who were willing to 
help us in the delicate study of this cantreversial area, in 
fFarticular Mr. J. Rauch, Mr. G. Jollant, and Hr. Be Bubost. fe would 
also hike to acknowledge Erefessor J. B. Hasted, professor of physics 
at Eixbeck College of the University cf Lendon, for agreeing to 


epenser a test in his laberatory. 


Lescription of Tests 


In order to make it impessible for Jv Ps Gitard to surreptitiously 
tend a test piece, we often used bars with a rather large cross 

secticn made of various metals: in particular, aluninum and Light 
alloys (test pieces 250-350 mm long and 8-17 mt in diameter), but 


alse dcpper, soft steel, stainiess steel, and magnesium Ve 


determined the forces {bending mements} necessary to bend our test 
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pieces by measurements and calculations. In order to be able to 
compare the values of tke resistance of the test pieces to the forces 
which they could have withstood if feking Ly surreptitious bending 
occurred, we determined the waximun moment thich a man can create 
when seizing a test piece in two hands using all of his strength... 
which could not go unnoticed! For this purpese, we used a 
dynamemetric key with handles 400 mm long, which we tested with many 
individuals. The maximun nenents vary with the individvals from 20-38 
Nem; J. P. Girard created 26 Nem with a very visible effort. These 
values were confirmed by direct tests cn bars; an example of this 


will §cllow (session of 27 Cetoher 1976). 
Since our parpose here was neither to Gescribe all of these 


tests, nor to make a critical review, we selected the tyo most 


typical sessions for this article: 


e 


Session of 31 March 1976 at the Alurinuf Téchnical Center. 


Experimenters: d. Rauch and G. Jollant, with the aid of a video 


recording assistant. 
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Buring this session, in a rocm adjacent te the room J. P. Girard 
KaS in, Ge Jollant, an experimenter, tock a kar of hardened 
duralusinun of alloy AUMG, state TU (i.e., hardened, aged) 250 mn 
jong and 8 mm in diameter. Its high critical berding moment (15 Nem) 
takes it impcessible to tend without a visitle effort. G. Jollant 
reiied it cn a desk, stated that it was not out of round, marked it, 
and phaced it himseif in a class tuke which he closed with a stopper. 
fhis js the cnuly time which we were able tc arrange it so that J. P. 
Girard did net touch the test bar-to ke bent before it was enclosed 


in a tuhe, 


G. Jollant brought the closed tube to J. Bauch, who immediately 
gave it to J. Pe Girard, and everything was filred from then on. 
Eithes the stopper, the kar in the tube, cx both were always visible. 
After concentrating and declaring that he felt something, dg. Po 


Girard gave the tube, still closed, to J. Rauch. Me. Rauch uncorked 


it, removed the bar, which was visibly bent, ard placed it on the 


desk, then on a flat bar in order to bring cut the bend, which was 


thus made very obvious. This bend sas 2? mit. 
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£ession of 27 October 1976 at Grencble 


Experimenters: J. Bouvaist and B. Lukost. 


Here we will describe the test made on the thickest bar. This 
was a bar 77 mm in diameter and 300 um leng made of alloy AU2 
(2.05¢/c0 cepper) in state T4 {hardened in ccld water and aged for one 
year}. Reference marks were engraved in the mass of this bar, and the 
placement of small characteristic flaws were nected. It was taken to 
the experinental site in a different car £rem tte in one which J. PB 
Girard was transported, and it was the cnly one of its kind in the 


expergimental batch. 


his bar was preliminarily subjected tc bending tests by very 
étrong men, and only one man weighing 140 kg was able to make a 
slight, but significant, deformaticn-after smearing his hands with 
kagnesium (a bend of 0.€ mm corresponding tc an applied moment of 38 
Rem). Then the bending plane was marked by scratches made on the two 
ends. Previous tests made it possible to ccnfirm that even using a 


fixed half~length suppcrt, an average man ccvld not even increase 
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this deformation by applying his entire weight 


During the tests, the two experimenters sat at about a meter 
away on either side of J. P. Girard, whe werked in shirtsleeves, with 
his sleeves rolled up, witheut contact. Jmj Pe Girard deformed this 
bax four times in successicn by holding one end in his right hand and 
laghtly touching the free part with his left hand (bends 1 and 2) or 


ky placing his left hand five cm atove the epecimen (bends 3 and Bh). 


Réter each deformation, cne observer tock the profile of the test 


tae, while the other rewained next te J. P. Girard. The two largest 
defcrmations (3 and &) could be seen with the eye; both kere produced 
toward the bettom during a time on the order of 10-20 seconds. After 
each Geformation, it was verified that no heating up could be 
detected by touching the bar with the hand, and that the bends made 
without fonce by J. P. Girard were all im the same plane {inclined hy 
34° relative to the initial hending plane mentioned above), marked by 
the grooves indicated atove. These grocves alsc made it possible to 
varify that the same bax sas heing used at a1] times, Inne diately 
following the experiment, tke specimens were placed in a briefcase 


and taken to the laboratory. 


We will now descrite tke labcratcry tests; 
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Birst, in the labcratory we verified that all of the marks, 


grooves and flaws which were origirally made cn the bar were present 


cn the bar returned from the experiment. This rade it possible 


unequivocally confirm that there was no sukstitution of the specimen. 


Figure 1 shows a picture of the bar after the experiment. 
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Fig. 1. Phetograph of AUZ bar 17 mw in diameter after bending. Scale 


in centineters. 
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fhe Following tests were nade for the nondestructive 
charadterizgation of the charges made in the bar - more specifically, 


in section A - corresponding to the maximur curvature. We can see: 


~ a Significant increase in the hardness cf the two grains 
lecated in the bending plane, reaching a maximun of 11 points Vickers 
{or 270/70} in section Ay which correspcends to the maximum curvature. 
The length of the zone in which the hardness exceeds the initial 


value is around 120 mm {60 um on either side of section A). 


™ the hardness measured on the circumference of section A 
perpendicular to the bending plane is the raxiwum in the bending 
plane; and varies linearily with the side relative to the neutral 


line, as in the case of simple bending. 


In order to determine the moment which must be applied to the 
kar by mechanical bendirg.in order tc chtairn the permanent bend 


= La ¢ . B . 
chseryed, we mechanically hent a centrol bar which was identical to 


the preceding one with a distance of “200 mm between the fixed 


eupports. The variation in the residual bending measured as a 
function of the moment applied is given in Fig. 2. From this we can 
conclude that in order ta cktain tke band ckserved on the bar bent by 


ae P. Girard {fr = 13.5 mm), it would be naecessery to apply a moment 
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Wo ocf around 75 Nem, or two and a half times tke critical moment Me 


4G Nem, and twice the mcmnent exerted by the strengest man whom we 


tested. The total deformaticn energy can be calculated at 11 J. 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


se i Fo atin Go cay Suites awe aa ap Rie 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


cpy¥86Hr 1374 BAGE 7% 


Fig. 2. Diagram of bending as a function of the moment applied to a 
ccntrol bar identical tc that in Fig. 1. KEY: (1) Moment applied. 
(2) Experiment. (3) Calibration curve. (4) Eends. (5) Max. for men. 
{6} Mean for men with the ferce of two hands. (9%) Residual hending at 


half-Length,. 


EXPERIENCE  AUs-Ta 
2) 

(12) jeonesl (i) ( » f= 7 on 

pba 300 mm 

63 Wh 
162 8 
30 kn 
A= 268 % 


WoW Wo odt 


{ 
_ (3) 


a 
”°-  courbe_d’ élalonnage.. 


() 


FLEXIONS 
: z a WG Mt 
©, ~ | 
Ae TO din 


J.P.G, 


8 


Sagi henmes 


ee 


| 
| 
! 
{ 
i, 
! 


ee 
@) 
veep AD Movesae_ besmes 


les oree a 2 mains 


ct 
t 
J 
t 


~ 
(A e 
* Sitehe résidvelle & pi loogeeur 
ee enemy SP esac OE og ica 


10 13,5 20 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


Doc = 1314 PAGE 15 
CPYRGHT 
The preceding results rake it possible to conpletely exclude the 
hypotheses of surreptiticus deformaticns of muscular origin which 
might have escaped nobies by the observers. Furthermore, the fact 
that “normal” consolidaticn of the defcxmed z2cre is observed makes it 
Ressible to exclude the surreptitious use of thermal or chemical 


reans to decrease the iccal mechanical strength of the alloy. 


an conclusion, the set af cbservations made during and after the 


experiment cn the duralunintm bar deformed ty J. P. Girard during the 


experiment of 27 Gctober 1976 sakes it pessible to conclude: 


~ that the successive deformaticnse realized wero not and could 


not have been produced Ly the nermal muscular ferce of the subject, 


—- that the final defcrmation oktained was in all ways comparable 
to that which would be cbhtained by applying a point force of 1560 N 


in the middle of the bar when resting cn itwe supports. 


“ a 


fests cn Stainless Steel ja Closed ‘tubes 
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Materials and Working Ccnditiens 


Buring the session at the Aluninum Technical Center on 25 March 
1976, three experimenters (€. Crussard, J. Fauch and G. Joliant) and 
feur other spectators okserved martensitic transformations, with or 
without deformation, of test pieces made frem a cast of austenitic 
Stainkess steel with a special nenecreymercial cerposition which had 
previcusly been used fox sttdying the martensitic transformation hy 
deformation. This cast essertially certaineds Cr = 17. BL, Ni = 7.4%, 


Ein = 4.456%, Si ice! 0.36%; Cc = De C5o hs iy a Ou O3U%4 


Two test pieces left over frowr this study were used for this 


Eurpose. These were cylindrical test pieces (7 mm in diameter and 85 


tm long} with smooth heads 12 mm in diameter. They were subjected to 
hardening in air at 1050°C {cne hour in,a salt bath), finishing 
treatment, and nitroflucric conrosicn, whick gave the body of the 
test piece a matte look. The resultant structure is nonmagnetic, 
except for several parts of the machined surface layer. The 


tartensitic transformaticn points in this state are: Ms = 140°C and 
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@hese two test pieces were given to J. Ps Girard for several 
days. At the beginning cf the sessicn, they were marked No. 2 and 3 
in large numbers circled with ar irregular circle. Another test 
piecey marked Now 1 in the same manner, was used for another test 
which was not significart and will ke used again later for a 
Simulation counter-test. Its mark can be seen in Fig. 5. This was the 
first time that test pieces of this type were used with J. P. Girard 
and that they were marked like this. Thesé were the same test pieces, 


warked in this manner, which were taken at the end of the test under 


the conditions which we will see; there was no possibility of 


eubstjtuticn. 


After marking, one of us (C. Crussard} verified the straightness 
of thése test pieces (Nos. Z and 3) by rolling them: they were not 
"cut cf round." He alse verified their magnetic state. A quick and 
Sivple method of evaluating poiutese@ne nb Raenetien for this purpose 
censists of using a small pewerful horseshoe magnet made of Ticonal 
9500 Apolar surfaces of 7x4 mm?, 8.5 wm apart) suspended at the end 
cf a chain. To make the measurement, cue chenges from a position in 


which the magnet is in ccntact with the test piece, with vertical 


suspension; the test piece is gradually witkdrawn until the magnet is 
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pulled away. Measuring the tcrizental distance from the magnet to the 
test piece at this point D, and knewing the mass of the magnet (22 9) 
and the length of suspensior, we can calculate the pulling force F. 
During this verification in the middle of the two test rods and on 
the heads, the distance ) defined akcve did net exceed 2~3 mm. This 
corresrpends to a pulling force F on the order cf 0.201 N, due to some 


traces of surface martensite caused Ly machinina. 


After this check, the test rods were placed on the desk hehind 
Which J. Pe. Girard was working {in rcelled-up shirtsleeves) in the 
field cf view of the video camera, which @id net tucn away from then 
{while d. BP. Girard worked with other test pieces and made an atterpt 
at a hight~alloy bar without leaving his seat) until the following 


experiments were beguns 


a) J. P. Girard carefully grasps test kar No, 2 by one head and 


vithout exerting force (tte filuw pakes itt fessitle to confirm this), 


places it in a tube and stops it with a cork {always in front of the 


camera}, takes the corked tube squarely in bis hand (the left hand, 
with the cork always vemaining visible), and ccpcentrates. He then 
gives the tube to C. Cressard and does not touch the test piece from 


this time cn. 


C. Crussard removes the test piece frem the tubes it has a 
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slight bend, but very close to one end, visikle to the eye, and which 
he verified by rolling the piece. The verificaticn with a magnet 
indicates very strong local magnetism near this same end (see Table 
1). Since the entire operation was filmed, no sukstitution could have 
taken ptlace. C. Crussaré returns tke test kar te its box for future 


etudy3 


by) dg. P. Girard takes test bar No. 3, shich has remained visible 


threughout this time. The same operations as fcr Nos 2 ate performed, 
except that one spectatecr, at cne tise, biccks the camera. After J. 
Ee Gixard had concentrated, C. Crussard took the corked tube back, 
rencved the test piece frem it, and rolled it. This test piece 
remained straight, hut nevertheless its local zagnetism was Similar 
tc that of test piece Nc. 2, but this tine without deformation. It 


was returned to the box, also for study. 
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Table 1. KEY: (1) Measurement. (2) Test piece. (3) Bending of one 
Side. (4) Bending of the ctker side. (5) Mean kending. (6) Pulling 
ferce £ of the magnet (N).~j (7) one head. (8) end of cylindrical 
shaft. (9) middle. (10) cther end of cylindricai shaft. (11) other 


head. (12) Maximum value. 


GY: caveats maraas 
: “one 2 


ie ae 


éche d'un céié y1 (mm) 25 
Fleche de &) 
Nautre cété y2 17 
Fléche &) ; 
; yi-+y2. 
moyenne y == --———~--- 24 
2 


Goce d'arrachement f de 
Yaimant (N): 
@ une tte , 0,12 (73 


SD oxirémité du fat cylin- | 
. drique ' 
a 

milicu . 
fio} : 2 hie Sh ates a“ | 
autre extrémité du fat ; 
cylindrique 


My autre téte 


(*) Va'eur maximale, {/29 
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Initial Measurements 


Dhe next day, C. Crusserd evaluated the racnetism and 
defcrmations. The same magnet was always used tc evaluate magnetism; 
the pulling forces F defined above are indicated in Table 1 (at close 
to 0.01 N). In order to evaluate the deformaticrs Y, one of the heads 
was placed against a culer end the distance Letween the other head 
(inside) and the ruler was measured. We confirred that the test 


pieces "ran true" at the kecinnirg cf the test. 


The bend close to cne bead carn ke seen very clearly in Fig. 3. 


Fig. 3. Photograph of stainless steel test piece No. 2 after the. 


experiment. 
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Watiouws tests, alsc destructive, were made on test piece No. 2. 
ghe bar was electrolytically cut even with the sagnetic head. Thus, 
it was possible to insert the magnetic end cf the cylindrical fart of 
the bar into the spool of a Sigqmatest devices the specific saturation 
magnetization is 2.8, which corresronds to 2 prepartion of 7.9°/y of 


the magnetic phase {a}. 


For test piece No. 3, the nondestructive Y-ray study revealed 
tartensites af and € in the magnetic zene, the Jatter in a high 


proportion, in addition to austenite. 


Microphotographs (test piece Noe 2) on a surface. polished 
rechanically, then electrclytically (Figs 4a and 4b) reveal a mixture 
cf maztensites € and a*. Ccrpared with previces studies made of this 


steely we can confirm that these structures have neither the facies 


cf a wartensite obtained by cocling, nor thet cf a martensite 


produced by the densitizaticn of atstenite ty heating it. This could 
cnly be martensite from defcrmation (vith scme traces of martensite 
due to the preparation of tke ground surface). the martensite density 
appears to be rather unifcerm over the ertire cress section: in spite 


of the uncertainty which always accompanies micrography due to the 
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ficld selection, Pigures Ya and b show comparakle appearances on the 


surface and in the interior. The amount of martensite observed on 


these micrographs corresponds to those thich ate obtained with this 
steel by tensile strain of &~10%; thus, it is much more intense than 
that which would corresrond to the slight kending observed (Fig. 3).- 


Its lecalization is very surprising. 
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Simulation Tests 


the local magnetisn cf the head cf test piece No. 2 could not 
have been missed in the verificaticn wade at the beginning of the 


test, which was focused especially cn the heads. 


Nevertheless, since twe confirmations ere tetter than one, we 


asked ourselves if we cculd imagine a metallurgical process capable 


cf freducing these localized martensites while leaving the test 


pieces completely straicht cr merely Slightly hent. 


Since we are dealing with cold-rolled sartensite, we must wark 
with defcrmation. The closest means of repreducing its Localization 
with this abundance near cne head is altergating bending. We 
‘conducted tests ow another test piece, Noo 1, which was initially 
nontagnetic: it was necessary to place one head in a vice, bend the 
kar hy around 30°, and straighten it. Bub due ite the special 
Ercperties of this steel, tke test flece was very visibly formed inte 
an S (Pig. 5). In order to straighten it back cut, it would be 
necessary to tool a die and restamp the piece cna press! Another 
difference: cn test piece Nc. 1 thus treated, the magnetism on the 


end of the shaft was comparable to that of test piece No. 2, but the 


bead was net magnetic, which is obviously ncreal. 
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Fig. 5S. Test piece of stainless steel Ne. 1 after a simulation test. 


A wicrographic test made on another test piece which was bent 
even more and straightened reveals ccld-relled tartensite, but with a 


vary distinct heterogeneous distributicn: tke martensite density is 


lower in the interior than cn the surface {Fig. Ga and b), which is 


berval, but which differs from test pieca New 2. In order to obtain 
unifoxm density in the cross secticn and in the amount observed, it 
would ke necessary to be able te create tensile strain deformation 
lecalized cn the end of the shaft and in the head (on the order of 
S-10% £or test piece Now 2, and at least 10% for test piece No. 3), 
but which would not appreciably change the diameters of either the 


. 


shaft or the head!. ° 


Feetnetes For test piece No. 3, a Slight decrease in the cross 
secticn (0.5%) was measured in the zone which kecame magnatics We 


wid] point out that we could have alsa cansidered simulation by 
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twisting, but we could not see how this could result in deformation 


localized near one head ard in it. Erd footrete 


it would be necessary tc have a series of hammering out and kneading 


cycles, all done without leaving a wark on the test bar! 
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Conclusion 


The group of observaticns described akcve wakes it possible to 


states: 


~ that a local martensitic transfcrmaticn was created in two 
test pieces during the test, accompanied by slight bending near one 


head cn one of then: 


~ that we were unatle to think up a single simple metallurgical 
creration which was capable of exactly duplicating the structures 


chserwed in the transfcrwed zones. 


Lecal Changes in Hardness of Metal Plates 


a 


i» Pe Girard performed this experiment four tinés in different 


places and in front of different observérs. Euring the first session 


(27 October 1976), one cf the experinenters suggested that he 


improvise a new type of test: hardenino a metal plate in attempt to 
“compress” the metal. Excerpt for a few close details which will he 


Fointed out, the experinental procedure used fcr this test, as well 
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as for the three others, was as fclicus: Js BP. Girard was given a 
auraluninum plate whose dimensions, cempositicr and reference mark 
were Knewn only by the experimenter (and which were different for 
each new experiment). Enitially, J. F. Girard came into contact with 
the test piece by rubbing it or touching it with his fingers under 
the chese supervision of the experimenters. The experimenter then 
placed the test piece in a corked glass tube after vecif ying its 
straightness and the reference mark. Then tke tube was given back to 
dé P. Girard for the test. The test piece remained in the tube until 
the leberatory test. For test No. 4, the phase in the glass tube was 
eliminated, since it previded no additicnal guarantee seen the 
initial procedure, which permitted hand contact during the initial 


phase. 


Test Materials and Working Conditicns 


Hhe four plates which sere changed were nade entirely of 
duralwuninun in state 7351 thardened at 505°C in cold water, relaxing 
stretching of 1.2-2%, aging for at least 48 hours). Two compositions 
were used (quaternary aluminum alloy A-U4SG with a noncommercial 


ccwposition, and industrial alloy 20:17). An anonymous symbol engraved 


on thé metal of the plate and which was different for each experiment 


SRO inh SSSI 
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permitted the observers te tnequivecally identify the test plate by a 
simple glance. Each plate céme from a Ekatch of identical plates which 


were Subjected the same treatment, and the control plates of each 


katch were preserved in the lahcratery for ccrparison and future 


Sinulation tests. Table II summarizes the places and the 


characteristics of the test data of the foer experiments. 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


na ee AR Bi ha Ri RE SAS EE TNR PAS 


a a a en ae ee ee 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


Dac = 1374 


CPYRGHT 


PAGE 


Table IT. KEY: (1) Test. 


Initial characteristics of 
Reference mark. 


¢ hall-testing. 


27.10.76 Grenoble 


25.11.76 - Lyon 


25.11.76 . Lyon 


9) 
10.10.77 tonares 


{9} Lonéco. 


a2 


(2) Date. {3) Place. (4) Observers. (5) 


(8) 


Tooling 


epecimen. Dimensions. 


(6) (7) 
(it). kali-~testing. 


TYEE. 


(10) and. { 12) 


Caractéristiques initiales (.? 
de léchantillon ate 


(s9 


Observateurs 


(? Diniensions. aes Repere 


Gor 
J.B. @t B.D, 16 x 


| 


J.B. P.G. Oe JG.) 14 


255 x 150 | 11-1 A-U4SG-T351 


Ce 
JB, P.G. et 1G. A-U4SG-7351 


| 
i 
14 24 160 | 


160 | A-U4SG-T351 


+ billage 
(cd 


A-U4G-1351 
usinge + 
(9) brillantée 


“() 
J.B. et JH. 12 
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Ckservations During Experiment 


First Test: 


During the phase of contact of the tips of the fingers {2 min), 
we sudcessively observed two slight kendings of plate 11-1 of (+1 mm) 
and (-(.5 mm), Kespectively, in oppasite directions from each other. 
fhen the test meee was placed in the glass tuke with a total 


residual bend of +0.5 mm (tke slightly convex grain corresponded to 


the engraved surface). The tube was thew given Kack to J. P. Girard 


twice (5 min). 


Seccnd Tests: 
Nc bending before keing placed in the-tukc. Length of exposure: 


three minutes. 
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third Test: 


Test piece 11-H was preliminarily shot-peered over the length of 
the twe surfaces to see if additional local hardening was possible. 


furaticon: around three winutes, witheut defcrmation. 


Feurth Test: 


Jest piece VG was tested twice ky Js FE. Girard (duration of 


exposure: twice for two minetes). 


Laboratory Tests 


a 


¥or the four tests, corparative examinaticrs of ‘the engraved 


sacksj dimensions, weights, and the marks of initial hardness of the 


fest pieces confirmed that the test pieces returned to the laboratory 


were definitely those uhich were prepared for the experiments. 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 


pec = 1374 PAGE 35 
CPYRGHT 


Hardness: 


After electrolytic polishing, the hardress was measured with a 
Vickeus microhardness meter under a load of three kg (“30 N) on the 
twe surfaces of the test pieces subjected to the experiments, as vell 
as on the control pieces kept at the laboratory. The marks were made 
with spacing of from one to two mm {depending cn the case}. 


Double-blind countermeasures used by different cperators (for test 


and 43 Jed to equivalent results. | 


Fhe results obtained Ly this technigue, twe cases cf which are 
Shown in Figures 7 and 8, nake it possible ta reveal appreciable 
sinultaneous increases in herdness on the two cpposing surfaces. The 
Jegaqths of the modified zones and the maxinum increases in hardness 
ee reorganized in Table 113. Censidering tke dispersion 
{characterized by the typical deviation inéicated in parentheses at 
the seccnd-to-last cclumn), in a ceupletely valid manner, these 


- 


chservations show that the wetal was changed during the four tests. 
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Fig. 3. Hardnesses measured on the twe sides of light-alloy test 
fiece 11-5, after test. REY: {1) Vickers hardness. (2) Test piece 


W-T. (3) Side. (4) Load. (&}) LCistance to the merked end. 


() 
AUs SG T351 DURETE VICKERS 


(2) éprouvelte 11-1 
GA 


face:1 charge:2,94 a 


| 
(3 ) | ae 


i 


1 
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rf 


T 
| 


2 
, 
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| a 
aie 


gO 


mi 
% 
L 


’ ces Oa soe 
, 8 |” extrernte repere 
‘ 150 (rm) 
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Fig. @. Hardness measured on the two sides cf light-alloy test piece 


VG, before and after test. KEY: (1) Vickers hardness. (2} Plate VG. 


(3) Load. (4) Marked side. (5) Unwarked side. {6) Distance to marked 


end. (7) Hardness at mnid-width (9) beforey(4) after ex periment. 


DURETE VICKERS  plaquette VG. 


(%) @) an. 
peo charge : 2,94 daN ~ face_reperée 


(- 
iss “_non_repérée 


eee =i 


! uy 
asin man i. 


_aistance a | extrémité_repérée 
bree} 150 tm mm) 


durelé a mi largeur 9° avant exp srience 
\ 


fa. apres 


(7) 
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able III. KEY: (1) Test. (2) Test piece. (3) Maximum hardness in 
the changed zone (MPa). (4) Initial hardness. (5) End of plate. {6) 
Ccptre] (standard deviaticn). (7) Significantly changed length (im). 


(€) Side. 


oS ey [i Durete initiale “7 ; - = AC Lendueul 
Begs eae i by peta he aa ee eee se dea eh ia ath Si ae 8 significativement 
esse _ prouvetle = Gans fa zone moailices) eyiamité (6) — Témoin modifiée 


| : A 
Pie 0 : Ay. _7 (MPa) 2 plaquette (écart-type) - : 7 <(ram) * 
a : _ f Poe Sot A es Ph te ge S 


G* 


<7) Co 


mem eigt et ee 


1-1 Face : 1240 1220 (15) 
(Face Z 1200 1230 (14) 


1@bace 4480 4180 (20) 
(Face 2 ( 1190 41200 (21) 


(Face 2 4290 
@\Face 2 1260 


4200 (7) 1210 (15) 
4200 (9) 1200 (10) 


We can see that the paximua hardegings cheerved range from 6% 


(test 4) to 12% (test 2), with an average of 8%. Six ‘Vickers 


impressions were made before the experitient at nid-length during test 


{, since hardening always occurred in this zone in the preceding 
tests, yielding hardnesses cf 1200-1210. This wakes it possible to 
ccrpletely eliminate the hypfothesis of the ncnuniformity of the 


previous hardness, We will point out in passing that this test is 


SA ected UR a Min Pa RS hee Late IE 
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Farticularly interesting because it was conducted in England by 
Professor J. Hasted, and tecause tke hardnesses were renea sured 


"blindly" and confirmed in an independent English laboratory at the 


Electrical Research Asscciaticn. 


Irternal Strainses 


Yuo techniques Were used to reveal possible differences in 
residual icngitudinal strairs in tke mcdlifie@ zcenes. The technique of 
Superficial measurement by X-ray diffractics {the sin® }¢ method) used 
cn specimen 17-I indicates a significant change in the residual 
icngitudinal strain on the two oppesing sides cf the modified zone: 
essentially, we see residual strain cf -80 KPa cn the unmarked side 
(slightly concave), and cf 480 MPa in tke Crpcesing grain (marked). On 
the unchanged ends, we find again the state of internal strain which 


a 


is noxmal for this metallurcical state (T3571), cr oR & - 18 mPa. 


a 
% c 


foint was confirmed by measuring the relative deformaticns 
created on side two during gradual chemical treatment of the entire 
Opposing side {1) on test piece 1i-aJ. Using this technique (called 
the Resenthal-Norten method), we otserve a considerable and 


significant variation in the calibration mack lccated straight above 
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the modified Zone, while a mark located on the same grain, but 25 mm 
frem the modified zone, exhikits nerral behavicr similar to that of 
the twc marks on the ccrtrel piece. thus, we can unambiguously 
conclude that the local change in hardness is associated with the 


lecal change in the state cf residual strain in this zone. . 


Ficrostructure: 


The test pieces modified during tests 7 and 2 and the 
corresponding controls tere examined under ¢ transmission electron 
microscope (100 kV). Thin slices whose thickness was carefully 
-yeduced in crder to avoid any defcrmaticn were taken parallel to the 
surface at mid-thickness and on the two oppesite sides of the 
nrodified zone of test piece 11-3, as well as in the modified surface 
zene {side 2) of test piece 11-J. 

‘ 

In both cases, we can see that the modified zones have 
characteristic microstructure with a very high density of small 
dislee¢ation rings arouné 200 angstroms in diameter (Figures 9a and 
WOa and b). At mid-thickness we find a lower ring density, but one 


which is significantly greater than in the initial metal taken from 


the erd of the test piece (Fig. 9b) and free a control. 
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For test piece 11-1, ccmparative ccunting cf the rings visihle 
in the section (110) was realized a: g = ftlijs > 0. After measuring 
the respective thicknesses cf the different plates, the results given 


in Tatle IV were found (mean tor five fields). 


Gable IV. KEY: (1) Sampling. (2) Density cf visible rings. (3) 
Belative density compared te centrcl. (4) Centre]. (5) Modified zone. 


(6) Mid~thickness. (7) Side. 


Ww 


Prélévement 


Densité de boucles {3 
(0) visibles 
* (cm) 


Densité relative per 
rapport au témain 


cei pes 


= Ae fet RS A org | wae ae oon ge pu | 
- 14 (témoin) HV = 1240 74.108 i 
11-4 } face 1 6 
zone modifiée 1 HV = 1340 10a 1 
sere 
ti: yi face 2 
zone modiliée? { HV == 41290 ~ Ba 108 


~ 


Y.- 
14- mi-énaisseur” 61 .108 
. net ; 
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Summing up, we will nete that the chances J. P. Girard produced 
in the duraluninum plates which were given te him reveal, 


simultaneously: 


- surface hardening on the order of 8%/, Jccated on the two 
sides cf the plates over a length which can reach 40 mm and a width 


of 10-15 mig 


~ the modification of the residual suriace strains in the 


nodified zcne; 


“ the creation Gf a particular microstructure in this zone with 


a very high density of small dislocation rings (200 angstroms) 3 


~ the absence of macroscopic kending strain (except for test 1 - 


e¢¢é abcve}). 


Simulation Tests 


As in the case of stainless steel, we sought double confirmation 


by trying to figure out a Sinple means cf deforuation hy which the 
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preceding states could te simulated. 


First, we will point out that the electron micrographs indicate 
that the Guinier-Prestcr z2cres are net disscived and are the same at 
the end of the test as in tke original state. Ibis eliminates any 
Simulation by heat treatrent: in particular, ky surface heating 
{induction or optical radiation}. Thus, we had to develop mechanical 


Sigulaticn tests. . 


Aiternating Fending 


Since hand contact was permitted during the first phase of the 
experiment, we might wonder if a surreptiticus alternating bending 
eperation in the plastic rarge would be encrgh to cause the changes 
chserved. 

Alternating bending tests made en controls permitted us 
that jt was necessary te intreduce tetal plastic flow of at least 5% 
by alternating bending in order to obtain hardening on the order of 


that which was observed previously (*8S/,y).. This cequires bending the 


test piece very intensively until a radius cf curvature of 50 mom is 


reached (which corresponds to a bend on the crder of 30, which is 
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inccmpatible with the okservations made), then straightening it by 


hending it in the opposite directicn. 


Hewever, this simulaticn does not permit us to duplicate the 
structural state observed cr the test pieces rcdified by Je P. 
Girard. In fact, by electron microscepy we then observe mazes of 
dislocations in the hardened zones, kut not the significant increase 


in the number of dislocaticr rings. 


Compression Test on a Press. 


A local compression test of ceontrcel plate 11-U conducted ona 


press at 300 MPa {oe ~ 220 FFa) made it possible to obtain hardening 
cn the surfaces coming in ccntact sith the stamg and the table, 
respectively, close to .that which was sought (AREY = 140 HPa} with 
ricrostructure similar to tke microstructure ckserved on the modified 
test pieces (Fig. 10d), but with a léwek sing density. However, we 
chserve a 12% decrease in thickness and a uniferm change in the cross 
secticn af the structure and in hardness, which is not true of the 
test pieces "hardened" ky J. P. Girard. Furthermore, measurements of 
the thickness of the plate revealed a reduction in thickness on the 


cedex of 2% straight ahcve the wcdified zone. 
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Shot~-Feening Test 


A surface shot-peening test of the tye oppesing Sides of the 
ccntrol (11-M)! made it possible to simulate the essential parts of 
the peints which we were trying to reproduces surface hardening AHV 
cf 70 FPa, the absence cf permanent bending, and analogous 
nicrostructure (het erogeneots in thickness sith a maximum dislocation 


ring density in the vicinity of the surfaces). 


Footnetes iWorking conditicrs: Hatrasur machine, air pressure ~- 7 


bars, flow rate ~- 0.85 mn3/mer, glass balls (@~- 75-110 pn), duration - 


1 wing End footnote 


sc 


Keanwhile, in this manner we ottain a depolished surface which looks 
vexy different from that of the test pieces modified by J. P. Girard, 
and additional polishinc is necessary in crder to restore a 


cemparable surface state. 
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The set of observations and Simulaticns shew that it would be 
necessary to apply compressive force perpenéicular to the surface of 
the phates, thus creating hetercgenecus plastic flow in the cross 
secticn, in order to duplicate the essential aspects of the physical 
Eroperties okserved on the metal plates locally and superficially 
hardened by dg. P. Girard. The mechanical energy required for 
Simulating such a modification can be estinated according to the 


cclpression Simulation test: we find 1.6 J. 


We can also produce rings of this type ky neutron irradiation. 


Conclusion 


The group of observaticns made cn the duraluminum plates given 


te Je Ee Girard makes it fessible to state: 


* 
”; 


~ that the requirec hardening was definitely realized four times 


during the test; 


~ that no simple metallurgical creraticn krown to the authors 
makes it pessible exactly duplicate the different physical 


peculjarities observed in tke Iccally hardered zones. 


ge 
file Neca ae A Bei te nth i io ROIS SiS RE ER, 
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Discussion and Conclusicn 


Jn this report, we described some deformations and 
transformations of metals cktained under specific conditions. The 
places in which these tests were nade and the individuals who 
observed them were varied; the cnly constant presence, common to all 
cf the tests, was that cf J. Pe Girard himself. Thus, there was a 
correlation Letween his presence and the appearance of the particular 


effects observed. Therefore, it appears that se have the right to say 


that J. P. Girard is part of the "cause" of these effects. But during 


these deformations or transformaticns, we neitbkerc observed nor 
xeccerded any interventicn of muscular torces of physical effects on 
his part capable of causing them 

Zt thus appears thet we can cenclude tke "abnormal" nature of 


these effects, especially if we consider the fcllowing observations: 


~ £or one of the defcormed test pieces (see "Session of 27 
OQctcber 1976"), the nature cf the measures taken to mark the piece 


and the process of follcwing the deformaticr by successively tracing 
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the profiles proves that no substituticn occurred; we feel that the 


veltty kigh strength of this test piece is encugh to exclude all 


exflanations by purely wanual and muscular acticn; 


~ for the other test piece deformed in the glass tube ("Session 


cf 31 March 1976"), the werking procedure seemed to establish that 


. the déformation, althouck slight, was sufficientiy clear and was made 


while the test piece was in the tubes 


for cases af local structural transfcrmation, by a martensitic 
transfcrmation ("Tests on Stainless Steel in Clcsed Tubes") or by the 
creation of many small Gislccaticn rings {"Local Nodifications... 
Fetallic"), the precautions described show thet no substitution 
cccurred. The gene raticn cf these effects in the tube or upon slight 
contadt eliminates any "nornal" exflaraticn. Even if substitution did 
cecur, we must point that we found it impossibie to either reproduce 


all of the physical peculiarities cf the test pieces transformed in 


* 


this manner, or to imagine any Simple matallurgical gperation capable 


cf doing it. Our simulaticn tests essentialdy permitted us to 
Guplicate the new structural elements generated during the tases made 
with g. P. Girard. By ccmbinina several of these actions in a complex 
manner (actions which weuld cthkerwise have left traces on the 
specinen}, we might be able to simulate the toeat texture and 


arrangement of these structtral elements, but se would produce much 


a. 
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greater changes in dimensicrs than these okserved, which are very 
slight or ponexistent. The localized nature of these transformations 


is surprising. 


{hese experiments are part of a group cf meny wore tests, which 
we screened and subjected te an extensive critical study under the 
ecerditicns described in the introduction. This group of tests also 
contains those in which ncthing happeaed, and ethers in which we 
clearky observed muscular inpetus coupled with positively Yabnormal" 


effects. 


Lt is a good idea to emphasize that the efiects observed have a 
certain degree of reproducitility: the bends it the bars were 
uxceduced repeatedly, the local martensitic transformations ~ twice, 
and the local hardenings ~ four times. The last of these four tests, 
the test spensored by Professor Hasted, is the nost significant, for 
it includes the measurenent cf hardness befcre the tests in the zone 
in which hardening subsequently was realized, ard because the 
increase in hardness was verified in’ twe inderendent laboratories, 


thes an English laboratcry working "“hlind." 


ag. P. Girard did net produce unknown structures in any of the 


testsé The structural medifjicaticns chserveé are of the type produced 


by certain types of defcrmations. Their distribution is normal for 
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the case of simple bending, hut abnormal fer transformations without 


deformation or with slight deformaticn. 


If the effects had been produced by applying forces, the work 
which it would have been necessary te expend fcr the largest test 
Fiece would have reached arcund 12 J. The cerresponding increase in 


enthalpy would be from 27-3 dg. 


fn this article, we have no intention cf inposing our 


conclusions as complete scientific facts. Fut -ve Felt it our duty to 
cbhijectively describe the conditions and the results of these 
experjents, we found ne explanaticn for the effects observed, 
néither in current physics, nor by pcssible trickery, but perhaps 


tthers will be able to find then. 
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CONCERNING THE ARTICLE EY Ck. CRUSSARD AND J. BCUVATST 


The above article was written fcllewing experiments which 
demonstrated the abnormal behavior of metals or alloys in the 
fresence of J. Pw Girard. I can confirm that these experiments were 
wade with considerable sciertifiic strictwess, in order to eliminate 
any trickery as much as possible. However, scome of them were not 


convincing, for the possikility of trickery is always present. 


Hany pheyomena are retceted by the educated world because they 
Y | - Y Y 


are censidered to be irraticnal; but this is mere the a priori 


refusal to try to observe and ccntrol them for themselves, with 
concern for the truth, rather thar giving f-rcof of scientific 


hcnestye 


Several scientists did not hesitate to participate in the 
experiments cf J. P. Girard, sirply in crder te "see" them 
objectively. I myself had this opportunity ead { was sometimes 
troubled by these experiments, which, ag cne of us pointed out, 


places us, the physicists, in a very uncomicrtakle position. 


Out of all of these experiments, most cf which were video 
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recorded with a considerable abundance of ccntrcls, C. Crussard and 
J. Bouvaist used only those which are the subject of this article. 
Until proven otherwise, it sas not pessible te find a rational 


explanation for the transformations chserved and described - which 


naturally dees not mean that we will not find one later. 


fhe authors of this article found itt interesting to publish 
their observations, knoving full well that they would come up against 
rather general scepticism - but one wust only view their actions as 
the désire to make known phenomena which are okviously inexplicable 


in the current state of cur krewledce. 


— myself agreed to add these few lines, having had occasion ta 
fcllow these experiments rather closely, sirply in order to give rey 
advice about the scientific strictness with which they were conducted 
ky the authors. Too many factors are still undetermined to make it 


possible to give a valié intexpretaticn. 


o 


d. do Trillat, Member of the Acadamy cf Sciences 
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